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We, Van' Leer Industries Limited, a 
British CcmpanVj of 106, Edmund Strest, 
Birmingham 3, do hereby declare the inven- 
tion for which we pray that a patent may 
5 be granted - to us and die method by which 
it is to b» performed, to 'be particularly des- 
cribed in and by the foUawing statement: — 

The pie:ent invention relates to bung-ho!e 
conrtruccions stnd methods c5 making the 
10 same. 

In conventional shipping containers having 
a sheet metal wall with a bung-hole therein the 
latter as usually defined by a bung-hole bush- 
ing secured to the contamer wall, a sealing 

15 . gasket being interposed betu'een said bung- 
hole bushing and 'the container w^lL These 
gaskets are usually made of a resilienc material 
which substantially retains its resih'ency when 
subjecred to continuous pressure, for instance 

20 ruhber. When the bung-hclc bushing is 
cecured to the container wall ihc gasket is 
clamped between the two parts and deformed, 
and because its material retains its resiliency 
the gasket will ensure a permanent seal, 

25 Lately, a rising demand has developed for 

sheer metal containers for the packaging, the 
stcrage and the transport of aggressive fluids, 
scivcnrs, detergents and the like, such as for 
instance methylenc-chloiidc (CH,C1...X chloro- 

30 form or trichlorine-raethane (CHCy and 
trichlorine-cthylcnc (Q H C=C CI,). 

Seme of these chemicals are known, and 
scmetimes aaually ured, as. solvent-s for 
rubber. Anyway, they have an unfavourab-s 

35 effect on rubber, and in particular cause rubber 
to sv/ell phenomens^lly when coming into con- 
taa with it. 

[Price 4i. 6d.] 



This would not prerenc any difficulties if 
the garket were completely isolated from the 
interior of the container so that the fluid 
packaged therein could not come into direct 
contact with the rubber gasket, or if the 
width of the gap between die flange of the 
bjng-hole bushing and the container wall 
could kept below a certain limit. However, 
under normal manufacturing conditions this 
cannot be ensured, and the result might well 
be dercnbed as a sort of chain reaction. The 
fluid penetrates through the gap between the 
bung-hole bushing flange or end and the 
container wall and comes into ccmtaa with 
the rubber gasket, thereby attacking die 
material thereof, and making it swell. This 
rerulis in pan of the gasket protruding from * 
the gap thereby increasing the surface area of 
the gasket which is exposed to the action of 
the fluid and so on. Thereby, not only 
leakages arc caused but moreover the fluid is 
vidated which often cannot be permitted, for 
instance when the fluid is to be used for 
pharmaceutical purposes. 

There are various materials, patrucularly 
theremoplasric materials, known which have a 
high reristance to one or more of the aggressive 
fluids here concerned, a.nd the obvious solu- 
tion of the problem outlined above would be 
to provide containers which are to be used for 
such aggressive fluids with sealing gaskets 
made of one of these materials. However, 
most if not all of these materials also have 
" cold flow " or " creep " characterisucs, 
that is that ±cy undergo a permanent defor- 
maxicn or set under continuous pressure. 
Therefore, they are not suitable for this par- 
dcular purpose, because after some time the 
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scaling effect dccrcarcs 
dbappcars. 

It is an cbjtzi of the present invention to 
ovcrccoie these drawbacks and u-iih this and 
other objects in view the inventicn provides 
a container having a sheit metal wall with 
a baag-hcle therein defined by a bung-hole 
burhing secured to the ccniaincr wall, a seal- 
ing gasket being interposed between said bung- 
hole feiihing and said container wall, said 
scaling gasket being nriade of a resilient 
material which sub:tantially retains its resi- 
Kcac;- when subjeaed to continuous pressure, 
such ''as nrbber, and said sealing ga:ket being 
separated firom die interior of said container 
by a projecting ring madecf a material having 
a high resinsnce to aggressive fluids, solvents, 
detergents and the like, such as polyethylene 
or a rimilar ihenncplascic material. 

Thus, initially the proieaing riD:g sells and 
protects the nibbcr ga:ket from the fluid in 
the container. If, by the co!d flow properties 
of the material cf this ring thq sealing effea 
gradual];- decreases, a ^ap cf exuemely email 
width may be formed; if however, the width 
of this gap increases to such an extent that 
fluid panicles can cenetrate to the gasket, the 
material the fetter swells, thereby pressing 
the protectkig ring material more tighdy into 
the gap and automatically restoring the seal- 
ing effect. Moreover, the protecting ring 
matOTal prevents the rubber ftcm protruding 
cut of the gap, the more so since it allows only 
minute quantities of fluid to penetrate to the 
gasket. - 

It has further been found that the protect- 
ing ring is kept in place even if there is 
come shift cf the bung-hole bushing in rela- 
tion to the container wall, for instance by 
temperature differences, mechanical blows or 
loads on the bung-hcle asrem-bly or other 
caur^^s- I-f, thereby, the gasket is locally 
clamped in more tighdy it will assunce a larger 
defcrmaticn thereby pushing die projecting 
ring somewhat in front of it, and causmg 
it to ileal the gap between the bung-hole 
buihiag flange and the container wall more 

t^htly. i. J c 

The invcnrioa also provides a method or 
makin? such a sheet nasial container; the 
method according to the invention ccnipriscs 
the step3 of forming a bung hole in die 
sheet metal container wall, inserting a bung- 
hole bushing inro said bunghcle whilst mtcr- 
posing benveen said bushing and said coa- 
.tainer wall a sealing gasket made cf a resilient 
material which substantially retains its resi- 
liency when subjected to continuous pressure, 
such as nrbber, and a protecting ring separat- 
in^ said gasket from the interior of said con- 
tainer and being made of a material havmg a 
high resistance to aggressive fluids, solvenu, 
detergents and the like, s^ch as poh ethylene 
or a similar thermoplamc material, securing 
said bung-hcle bushing to said container waU 



and finally conrplctcly whilst compressing said sealing ga^ct and 
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said protecting rin^, and nmting said sheet 
metal wall with other wall portions to form 
a cc~ntainer. 

In a pcefcrrcd embodiment of the inven- 
tica the hung-hcle biiihing is formed with 
an annular neck p:?rtioa and a base portion 
laterally extending from said neck portion and 
pc.iucned interiorly of said container, the 
scaling gasket bring positiohed aii the comer 
between said neck pordon and said base por- 
tion and substantially in ^gagcment with both 
buag-ho!e Crushing portions; the protecting 
ring is located around the sealing gasket and 
initially is substantially in engagement with 
the -biie pchicn cnly. 

In a particularly advantageous cmfcodmient 
C\ the invention a protecting ring is used 
v/hich is provided with an annular inwardly 
prc'ccting membrane extending between said 
rcaiing gasket and said base portion. Thereby, 
centering the protecting ring with respect to 
die ceiling gasket and the neck portion of 
the bung-hole bushing is gready facilitated; 
moreover, the protecting ring is securely held 
in place brfore the bung-hole toishmg is 
secured to the container w^U by the sealing 
gasket which lies on top of the annular mem- 
brane 2Sid which tightljr fits ?ibout the bung- 
• hc!e bushing neck portion. 

Thus, the gasket and protecting rin^ can 
bz shipped sepp.rately from the bung-4iole 
burhing, since the annular membrane emnres 
cD:Tecc po:itioning of the protecting rin^ even 
when unskilled labour is involved. Alter- 
natively, they can be ships»ed together with 
the buag-hc!e bii-hing, the co-operation of 
the tightly fining gasket with the aimular 
membrane cf the protecting ring prcvcntmg 
the loss of cither part. 

ThercTore, the present invention also pro- 
vides an asremt'iy of parts for use in die 
method according to the invcnrioa comprising 
a bung-hcle bushing, a sealii^ gzsktt and a 
prctecung ring encircling said sealing gasket. 

In an alternative embodiment of the inven- 
tion s "id bung-hole tushing is formed with 
an annular neck corticn and a base ponion 
laterally extending from said neck portion 
and. pcsirioned exteriorly of said container, 
said sealing gasket being posirioned in the . 
corner ber^-een said neck pcruon and said 
ba-c .oortion and substantially in engagement 
with both bar:g-hcle bushing portions, and 
said protecting ring being positioned on said 120 
neck portion aibstandally in axial side-by-side 
relationship to said sealing gasket. 

The invention v/ill now be described more 
in detail, reference 'being had to the accom- 
panying drav/in25 shewing by way of example 
caly, a preferred embodiment of the inven- 
tion. In these drawings: 

Fignre 1 is a vertical axial cross-seaional 
view of a bung-hole construction according 
to the invention, 
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Figure 2 is a similar crois-scctiQnal view 
of part c5 said coastruction on an enlarged 

scale, ... u 

Figure 3 is a cro::s-£CCtion3l view on the 
5 same scale as Figure 2 showing the different 
parts before the assembly thereof, and 

Figure 4 is a crors-sccdonal view of a 
proiccrins ring in a preferred emboifment. 
Figure 5 is a vertical axial cross-sectional 
10 view^'similar to that of Figure 1 of an alter- 
native bun^-hole construction according to the 
iavcncicn, 

Figure 6 is a cross-secuonal view of part 
of this aitemauve construction on an enlarged 
15 scale. 

Figure 7 is a cross-seaional view on tht 
same scale as Figure 6 showing the different 
parts cf the alternarive cohstrucrion before 
the assembly thereof, and 

20 Figure 8 'is a cross-s^rional view of the 
protecting ring u:ed -in this embodiment of 
the invention. 

The zhzzi metal container wall 11 shown 
in the drav/injs has z bung-hole defined by a 

25 bung-hcle bushing 12 secured to said con- 
tainer w^ll in a manner hereinafter to be des- 
cribed and provided with internal screw 
threads 13 so as to be capable of receiving 
a bung cr other closure membsr or dispensing 

30 fflcanj, s^ich as a valve or ccck, provided 
with external 5crew threads. However, it 
should be noted that the invention is not 
limited to the use of bung-hole bushings hav- 
ing screw threads. 

35 The bung-hole bmhing 12 is formed with 
a neck pcrtion 12fl inserted into a container 
wall cellar Ha surrounding the bung-hole in 
the container w^ll 11., and with a base portion 
IZb lateral!;' extending from said neck portion 

40 and pcrlticned interiorly of the container, 
(Figure: 1 to 3) the neck portion being 

• accommodated in a rcces:ed portion of the 
container wall 11. The circiimfercntial wall 
cf the recessed portion and of the base por- 

45 tica are preferably non-circular, for instance 
p-o!yscnal. in ccder to prevent the bung-hole 
bu-hing from rotating when a bung or similar 
clorurc member Is screwed home or is to be 
unrcrewed. 

50 Before ihterting the bung-hole bushing 12 
into the bung-hole a sealino; gasket 14 made 
of a resilient" material which substantially re- 
tains it; resiliency when subjected to con- 
dnuoas prersure, such as rubber, is interposed 

55 between the bushing 12 and the container 
wall 11 on the inner side ±ereof ; as shown 
in the drawings, and particularly in Figure 3 
thereof, ihc sealing gasket 14 is posiucned 
in the corner bet\\cen the neck portion 12a 

60 and the tare pcrtion \2b of the bung-hole 
bushing, and preferably die rubber gasket 
is a tight St about the neck portion 12a 
in order to prevent the loss of the gasket when 
bun?-hoie bushings arc shipped separately. 

65 Aire before inserting the bung-hole bushing 



a proiectin.g ring 15 encircling the^ sealing 
gasket 14 is provided, said protecting ring 
being made of a thermoplastic material having 
a high resistance to aggressive fluids, solvents, 
dcterzcnts and the like, such as polye±ylene. . 70 

The bung-hcle bushing 12 is secured to 
the container wall 11, for instance in a con- 
vcniicnil way by curling the top edge of 
the t jshing n?ck portion about the top edge 
of the ccitainer wall cellar lie; thereby, the 75 
sealing gasket 14 as well as Ac protecting 
ring 15 are deJsrmed and tightly damped 
bet'.v::n the container wall and the bushing 
neck and base portions. 

As shown particularly in Figure 2 of the 80 
drawing, the sealing gasket 14 is sealed and 
protected from the flm'd in the container by 
the prctscting ring 15, the interior of the • 
container bring under the wall 11 in Figures 
1 — 3. When the selling eifect of this ring 85 
because of the co!d-fiow properties of the 
material thereof gradually decreases small fluid 
particl£3 may penetrate through the gap 16 
an5. put the protecting ring 15 to the sealing 
garket 14; this will cause the gasket to swell 90 
zc that the protecting ring material is pressed 
mere tightly ounvardly towards and eventually 
into the gap 16, and thus the sealing effect 
will aurcmarically be restored. Moreover^ the 
protecting ring prevents the scaling gasket 95 
frcm protruding cut of the gap and from, 
for inrtance, vitiating the fluid in the con- 
tainer, the more so since only minute quan- 
tities cf fluid can penetrate to the sealing 
garkec, and hence the swelling eifect is also 100 
limited. 

If, ty some cause cr other, there is some 
chift cf the bung-hole bushing in relation 
to the container will collar, and the space 
in which the sealing ga:ket 14 is confined is 105 
Icr^llv decreased, tht gasket will, since rubber 
i; di':crmatle but net compressible, assume 
a higcr defcrmiticn in an outward diiection 
thereby pushing the protecting ring in front 
cf it ounvardly ana thu> causing it to seal 110 
ihc gap 16 mere lightly. 

Insrmuch as the rubber sealing gasket 14 
acrumcs a larger diameter when die parts of 
the bung-h6!e construction are assembled to 
the finaf poriticn shown in Figures 1 and 2^ 115 
preferably the inner diameter of the poly- 
cth>lene prcteciing ring 15 is chosen some- 
what larg-r than the outer diameter of the 
selling ga-ket in un-srresscd condition. This 
might' lead to difficulties in centering the 120 
prcrectinf ring, particularly if unskilled labour 
i; employed for securing the bang-hole bush- 
ing in the container wall cpening; moreover, 
the protecting ring might get lost during 
iranrport. Thrrefcre, preferably, and as 125 
shc.vn in the drawings, the protecting ring 
15 is provided vvith an annular imvardly pro- 
jecting membrane I5a the inner diameter 
whtreof is abcut equal to or only slighdy 
larger than the outer diameter of the neck 130 
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portion 12^. In this care of courrc the protect- 
ing ring is mcuntsd fir:t, the membrane en- 
suring correct centering, and thereafter the 
seaHng gasket tightly fitting about the neck 
5 portion is applied so that the annular mem- 
tranc 15^ is confined between the seah'ng 
gasket and the bung-hole bu:hing, base por- 
ticn. Thereby' the a-scmbJy of bung-hole 
bushing, seahng gasket and protecting ring 
10 can be shipped in a-scmblcd state, the co- 
cperaticn of the ughily fitting gasket with 
the annular icembrane of the protecting ring 
preventing the loss of either part. 

In the alternative construction shown in 
15 Figures 5, 6, 7 and 8 the bung-hole bushing 
12 is also formed with a neck portion 12a 
in-crted into the «aTainer wall collar lie, 
and with a bare portion 126 laterally extend- 
ing from the neck pc^on. This time, the 
20 bare portion is posiucned exteriorly of the 
container, the interior of which is again under 
the container wall II in the drawings. Again, 
the base portion 12 o is accommodated in a 
rcccrred portion cf the container wall 11. 
25 Before inserting the bung-hole bushing into 
the bung-hcle a sealing gasket 14 made cf 
rubber, for instance, is positioned on the 
neck portion 12<7 subsuntially in the comer 
between the neck portion and the base pordcn. 
30 Inasmuch as in this alternative construction 
the 2ggre;sive fluid may approach the sealing 
. gasket from the other side, the protecting 
ring 15 is now petitioned on the neck portion 
12a £^-bitanti3lly in side-by-side reladonship 
35 to the sealing gasket, so that after completion 
of the bung-hcle ccnrtruction as shov/n in 
Figure 5 the sealing gasket is effectively pro- 
tected by the protecting ring from fluid pene- 
trating pan the bead or curl by cieans cf 
40 which the bung-hc-Ie bushing is secured in 
ih.e bung-hole and to the collar of the container 
v/all surrounding that hole. 

With the conmijction according to the in- 
ventica excellent rejultj have been obtained 
45 with 2 prctcciing ring having a substantially- 
square cio:;-3ecucn and a radial width and 
an arcial height v.hich are about one half of 
the width and height of the sealing gasket 
alro having a substantially square cross-section, 
the difference betv.cen the inner diameter cf 
the protecting rin^ and the outer diameter 
c5 the sealing ga.sket being afbout twice the 
radial width of the protecting ring, so that 
the width c: the annular gap between the two 
and that cf the protecting rings are about 
the sam*.-. This of course applies to the parts 
before their assembly. 

Although a preferred embodiment of the 
present inveniicn has been rhown and des- 
cribed it is to be understo-od that it is not 
intended to limit the invention thereto; on 
the contrary, various mcdLfications, alterations 
and addidcns may be made without departing 
from the scope cf the invention as defined in 
the appended claims. 



For instance, the protecting ring may be 
made of a material different from a thermo- 
p!a:tic material, such as asbestos, fibre, etc., 
impregnated cr nor. In the construcuon 
shov.n in Figures 1 — 3 the annular menrf>rane 70 
may b; emitted, cr secured to another portion 
c5 the protecting ring, for instance at a level 
ccmcwvhcre betv.'een its upper surface and its 
izvidtr surface. 

WHAT WE CLAIM IS:— 75 
1. A container having a sheet metal wall 
with a bung-hclc therein defined by a bung- 
hcle bushing secured tc the container wall, a 
sealing gasket being interpcscd between said 
bjng-hcle bushing and said container wall, 80 
said sealing gasket being made cf a resilient 
material vrhich suhstandally retains its resi- 
h'ency when subjected to contiriucRas pressure, 
such as rubber, and said sealing gasket being 
separated from the interior of said container 85 
by a protecting ring made of a material 
having 3 high resistance to aggressive fluids, 
rclvents, detergents and the like, such as poly- 
ethylene or a sLiiilar thermoplastic material. 

2. A method of making a container having 90 
a sheic metal wall with a bung-hole therein 
defined by a bung-hole bushing, comprising 
the steps of forming a bung-hole in said ^eet 
metal wall, inserting a bung-hole bushing into 
said bung-hcle whilst interposing between said 95 
bu-hing and said container wall a sealing 
gi:ket made cf a resilient material which sub- 
rtantially retains its resiliency when subjected 
to ccntinucus pressure, such as rubber, and a 
proterting ring separating said gasket from lOO 
the interior cf raid container and being made 
of a material having a high resistance to 
aggressive fluidr, eclvents, detergents and the 
like, rurh ar polyethylene or a similar thermo- 
plastic material, securing said bung-hole bush- 105 
ing 10 said container wall whilst compressing 
said sealing gasket and said protecdng ring, 
and uniting said sheet metal wall with other 
wall pcriicns to form a container. 

3. A Px^eihcd according to claim 2, in which 110 
raid bung-hclc bushing is formed with an 
a»:nuiar neck portion and a ba-e portion later- 
ally extending from said neck portion and 
pcsiticned interiorly cf said container, said 
scaling gasket being pDjitioned in the corner 115 
bctv.een said neck portion and said base 
pc:ticn and sub:taatially in engagement with 
both bunij-hcle burhing portions, and said 
rrctecring ring being located around said 

, eealing gasket and substantially in engagement 120 
v/ith said b2se portion. 

4. A method a: claimed in claim 3, in 
which a protecting ring is used provided wnth 
an annular inwardly projecting membrane 
extending between said sealing gasket and said 125 
base portion. 

5. A methicd as claimed in claim 2, in 
v/hich said bung-hole bushing is formed with 
an annubi neck portion and a base poruon 
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laterally extending from said neck ponton 
and positioned exteriorly of said concajncr, 
said sealing gasket being positioned in the 
comer between said neck portion and said 

5 base portion sind substantially in engagement 
with both bimg-hole bushing pc^ruons, and 
said protecting ring^ being positioned on said 
neck portion substantially . in axial side-by- 
side relationship to said seah'ng gaskec 

10 6. An asseinbly of parts for use in the 
method as claimed in claim 4, comprising 
a i>ung-hole bushing formed with an annular 
Aeck portion and a base pprtion laterally ex- 
tending from said neck portion, a sealing 

15 gasket made of a resilient material which sub- 
stantially retains its resiliency when subjected 
to continuous pressure, such as rubber, said 
sealing gasket being located and tighdy fitting 
around said neck portion^ and a protecting ring 

20 made of a material having a high resistance 



to aggressive fluids, solvents, detergents and 
the like, such as polyethylene or a similar 
thermoplastic material, said protecting ring 
having an inner diameter which is larger 
than the outer diameter of s^id sealing gasket 25 
and being provided with an annular inA^-ardly 
projecting membrane ±e inner annular edge 
of which is confined between said sealing 
gasket and said base portion of said bung- 
hole bushing. 30 

7. A container having a bung-h<^c con- 
struction substantially as herein described with 
reference to the accompanying drawings. 

8. A method of making a container with 

a bung-hole construction substantially as 35 
herein described. 

A. A. THORNTON & CO., 
Northumberland House, 
303/306, High Holbom, London, W.Cl, 
For the Applicants 
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